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Important DefinitionsImportant Definitions

WithdrawalWithdrawal
Large Quantity Withdrawal (LQW)Large Quantity Withdrawal (LQW)
New or Increased LQW (NILQW)New or Increased LQW (NILQW)

Baseline Capacity (BC)Baseline Capacity (BC)
Adverse Resource Impact (ARI)Adverse Resource Impact (ARI)



WithdrawalWithdrawal
The removal of water from itsThe removal of water from its

source for any purposesource for any purpose

Hydroelectric Hydroelectric 
Generation is Generation is 

ExemptExempt



What is Regulated What is Regulated -- LQWsLQWs
Large Quantity WithdrawalLarge Quantity Withdrawal

(LQW)(LQW)
1 or more withdrawals 1 or more withdrawals 
≥≥100,000 gal/day100,000 gal/day
30 day average30 day average
Supply a common distribution Supply a common distribution 
systemsystem

New or Increased LQWNew or Increased LQW
(NILQW)(NILQW)

Increase of Increase of ≥≥100,000 gal/day100,000 gal/day
Reference is “Baseline Reference is “Baseline 
Capacity”Capacity”



Baseline CapacityBaseline Capacity
Exempt from ARI StandardExempt from ARI Standard
Withdrawal Capacity reported April 1, 2009 Withdrawal Capacity reported April 1, 2009 
in Annual Report to DEQ (or MDA)in Annual Report to DEQ (or MDA)

Quarry or Mine Quarry or Mine –– Part 31 authorized discharge Part 31 authorized discharge 
volume on February 28, 2006volume on February 28, 2006
System capacity in place on February 28, 2006System capacity in place on February 28, 2006

Capacity not reported Capacity not reported –– highest annual highest annual 
reported water use 2002 thru 2005reported water use 2002 thru 2005
Community Supply Community Supply –– design withdrawal design withdrawal 
capacity per SDWA as of February 28, 2006capacity per SDWA as of February 28, 2006



STANDARD FOR USESTANDARD FOR USE

Adverse Resource ImpactAdverse Resource Impact
(ARI)(ARI)



ARI & ProhibitionARI & Prohibition
ARI ARI –– decreasing flow of stream or decreasing flow of stream or 
level of lake such that the ability to level of lake such that the ability to 
support fish population is support fish population is 
functionally impairedfunctionally impaired
Person shall not make LQW from Person shall not make LQW from 
waters of state that causes an ARIwaters of state that causes an ARI
Exemptions:Exemptions:

Baseline Capacity Baseline Capacity -- February 28, 2006February 28, 2006
Fire suppression wellsFire suppression wells



Adverse Resource ImpactAdverse Resource Impact
Streams and RiversStreams and Rivers

Withdrawal resulting in % decreaseWithdrawal resulting in % decrease
•• Thriving Fish Population (TFP), orThriving Fish Population (TFP), or
•• Characteristic Fish Population (CFP)Characteristic Fish Population (CFP)

Decrease Decrease ≈≈ Reduction in Index FlowReduction in Index Flow
Lake or PondLake or Pond

Decrease in level of lake or pond thatDecrease in level of lake or pond that
•• Impairs or destroys lake or pondImpairs or destroys lake or pond
•• Impairs uses of sameImpairs uses of same
•• Impairs TFP/CFPImpairs TFP/CFP

5 acres or more5 acres or more



Adverse Resource Impact Adverse Resource Impact –– Zone DZone D
PERCENT REDUCTION in INDEX FLOW

≥ 22Large River
≥ 17Small River
≥ 24StreamWarm

River
System

≥ 25Large River
≥ 25Small River
≥ 25StreamCool

River
System

≥ 3Large River
≥ 2Small River
≥ 4StreamCold Trans.

River
System

≥ 21Small River
≥ 20StreamCold River

System

Index Flow
(Percent reduction)CategorySystem



WATER WITHDRAWALWATER WITHDRAWAL
ASSESSMENTASSESSMENT

andand
SITE SPECIFIC REVIEWSSITE SPECIFIC REVIEWS



Required InformationRequired Information
(Water Withdrawal Assessment Tool (Water Withdrawal Assessment Tool -- WWAT)WWAT)

CapacityCapacity
LocationLocation

Surface or Ground waterSurface or Ground water
Glacial or BedrockGlacial or Bedrock

DepthDepth
AmountAmount

IntermittentIntermittent



Water WithdrawalWater Withdrawal
Assessment Components Assessment Components 
Hydrology Model (LWMD)Hydrology Model (LWMD)

Projection of stream “index flow” Projection of stream “index flow” –– total watertotal water
Defined as 50% Defined as 50% exceedanceexceedance flow for Augustflow for August

Fish Model (MDNR Fish Model (MDNR –– Fisheries)Fisheries)
Characterization of fish populationCharacterization of fish population
Fish population response to change in flowFish population response to change in flow
Establishes available water for withdrawalEstablishes available water for withdrawal

Hydrogeology Model (USGS)Hydrogeology Model (USGS)
Projected impact of withdrawal on stream flowProjected impact of withdrawal on stream flow
Ground water Ground water –– apportioned based on geologyapportioned based on geology
Surface water Surface water –– 100% from stream100% from stream



Fish Fish -- Flow AssumptionFlow Assumption

Water withdrawal would shift Water withdrawal would shift 
the sitethe site’’s fish assemblage to s fish assemblage to 
one of an otherwise similar one of an otherwise similar 
site that shared its reduced site that shared its reduced 

flow and associated flow and associated 
hydrologic attributes.hydrologic attributes.



0

0.2

0.4

0.6

0.8

1

0 0.25 0.5 0.75 1

Proportion of flow removed

Pr
op

or
tio

na
l c

ha
ng

e

Thriving species
Characteristic species

Baseline or existing conditionBaseline or existing condition

Some replacement of sensitive speciesSome replacement of sensitive species

Some density changes in fishSome density changes in fish

Notable replacement by Notable replacement by 
tolerant speciestolerant species

Tolerant species dominant;Tolerant species dominant;
ecological functions alteredecological functions altered

Severe alteration ofSevere alteration of
ecological structureecological structure
and functionand function

Fish Population Response CurveFish Population Response Curve



COLD RIVER SYSTEM
Index Flow = 5 cfs

Allowable = 20 % IF = 1.0 cfs
WWAT Flow Red. = 0.75 cfs

Flow, Fish, ImpactFlow, Fish, Impact

LQW1 = 2 cfs

LQW2 = 5 cfs

COOL RIVER SYSTEM
Index Flow = 10 cfs

Allowable = 25 % IF = 2.5 cfs
WWAT Flow Red. = 1.25 cfs

WARM RIVER SYSTEM
Index Flow = 25 cfs

Allowable = 17% IF = 4.25 cfs
WWAT Flow Red. = 3.75 cfs

Allowable = 7.75 cfs
Total Flow Reduction = 5.75 cfs



Cold

Cold
Trans.

Cool

Warm

Streams Small Rivers Large Rivers

Fish Response Models

11 Types of Streams
Characterized in

Michigan



REGULATORY ZONESREGULATORY ZONES
ASSESSMENT TOOL OUTCOMESASSESSMENT TOOL OUTCOMES

DEPARTMENT ACTIONSDEPARTMENT ACTIONS



Zone DesignationsZone Designations

Based on % reductions in TFP or CFPBased on % reductions in TFP or CFP
Zone A Zone A –– 1 to 10% reduction in TFP1 to 10% reduction in TFP
Zone B Zone B –– 5 to 20% reduction in TFP5 to 20% reduction in TFP
Zone C Zone C –– 1 to 15% TFP or 5 to 10% CFP1 to 15% TFP or 5 to 10% CFP
Zone D Zone D –– 1 to 15%TFP or 5 to 10% CFP1 to 15%TFP or 5 to 10% CFP

Notables:Notables:
Cold river systems have no Zone BCold river systems have no Zone B
ColdCold--Trans systems have no Zone A or CTrans systems have no Zone A or C



Description of Regulatory ZonesDescription of Regulatory Zones
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80% TFP80% TFP

Zone AZone A

90% CFP90% CFP90% TFP90% TFP

Zone AZone A
<10 %<10 %

DeclineDecline
TFPTFP Zone CZone C

<10 % Decline CFP<10 % Decline CFP

Zone D Zone D –– ARIARI
>10 % Decline CFP>10 % Decline CFP

Zone BZone B
<20 % Decline TFP<20 % Decline TFP



Required Actions – Assessment Tool
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Zone D Zone D -- ARIARI

Zone A or Zone B
Cool or Warm System

Owner Registers LQW
and Proceeds

Zone B in Cold Transitional
or Zone C or Zone D

Requires DEQ Site Specific Review



Site Specific Reviews Site Specific Reviews -- SSRSSR
Department’s independent reviewDepartment’s independent review
Determination as to whether NILQW is Determination as to whether NILQW is 
actuallyactually Zone A, B, C or DZone A, B, C or D
Required for WWAT determinations:Required for WWAT determinations:

Zone B in coldZone B in cold--transitional river systemtransitional river system
Zone C or Zone DZone C or Zone D

Completion by DEQ required w/in 10 daysCompletion by DEQ required w/in 10 days
Property owner may voluntarily request Property owner may voluntarily request 
SSR SSR –– completion required in 30 days completion required in 30 days 



Required Actions – Site Specific Review
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Zone D Zone D -- ARIARI

Reclassified as Zone A or Zone B
Completion w/in 10-days

Written Notification Required

Zone C Determination
Under 1 MGD - Self certification of ESEFWCM

Over 1 MGD – Required to obtain Permit
DEQ Notifies Registrant and Permit Holders



Notification Requirements
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Part 327 Permits
Public Notice + 45 day Comment

Notice on Website
Notify interested Parties by E-mail

Assist in formation Water Committee

Zone B or C Registration
Notice on Website

Notify interested Parties by E-mail
Assist in formation Water Committee



Act 399Act 399
Safe Drinking Water ActSafe Drinking Water Act

AmendmentsAmendments



PWSS PWSS -- New RequirementsNew Requirements
Amendments to Section 4 Amendments to Section 4 –– filing filing 
plans and specification ….. use of plans and specification ….. use of 
assessment tool …. Etc. assessment tool …. Etc. 
Requires DEQ evaluate Community Requires DEQ evaluate Community 
Supply LQWs relative to Part 327 Supply LQWs relative to Part 327 
requirementsrequirements
Requires certification of ESEFWCM Requires certification of ESEFWCM 
for Zone C and Zone D withdrawalsfor Zone C and Zone D withdrawals


